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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely fix an outer lens 
to a housing with high accuracy in positioning them, 
without causing deterioration of appearance quality, 
although a simple welding work is applied to them. 
SOLUTION: The outer lens 2 is fixed to the housing 4 by %rar 
making a projecting bar part 20 formed along the 7 I./KZZZ3f 



if 



periphery part of the housing 4 engaged with a recessed 
bar part 21 formed along the periphery part of the outer 
lens 2 and by applying laser-welding between the 
projecting bar part 20 and the recessed bar part 21 
(welded surface A) throughout their entire circumference 
by a laser beam 1 3 irradiated from the outer lens 2 side. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While consisting of transparent thermoplastics material to a laser beam, an outer lens 
It is the lighting fixture for cars currently fixed as covers opening of said housing so that it may 
have two incomes with housing which consisted of thermoplastics material which has 
absorptivity to a laser beam and a LGT room may be formed. While said outer lens and housing 
carry out fitting of the protruding line section formed along with one of the periphery sections to 
the concave streak section formed along with the periphery section of another side The lighting 
fixture for cars characterized by fixing laser joining covering the perimeter between said 
protruding line section by the laser beam irradiated from said outer lens side, and said concave 
streak section. 

[Claim 2] It is the lighting fixture for cars characterized by being a lighting fixture for cars 
according to claim 1, forming either said protruding line section and the concave streak section 
in the flat side of said outer lens, and forming another side in the point of the annular rib formed 
along the periphery edge of said housing. 

[Claim 3] It is the lighting fixture for cars characterized by being a lighting fixture for cars 
according to claim 1 or 2, and said protruding line section being formed in the cross section 
which has a bow point, and for said concave streak section having the bow pars basilaris ossis 
occipitalis which ****s in said bow point, and forming it. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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I • 1 

[Field of the Invention] This invention relates to the lighting fixture for cars which is applied to a 
head lamp, a rear pair lamp, etc. and by which the outer lens is being fixed to housing by laser 
joining. 
[0002] 

[Description of the Prior Art] In the lighting fixture for cars, while an outer lens consists of 

transparent thermoplastics material, as opening of said housing is covered, it is being fixed, so 

that it may have two incomes with housing and a LGT room may be formed. 

[0003] And since joining represented by oscillating joining, ultrasonic welding, laser joining, etc. 

can join in a short time and does not use metal components, such as adhesives and a screw 

thread, as a fixed means to housing of the outer lens at this time, it is becoming in use from the 

problem of the costs concerning it, the increases of weight, and environmental pollution not 

occurring. 

[0004] 

[Problem(s) to be Solved by the Invention] However, oscillating joining and ultrasonic welding 
have the technical problem that become joining of the head of the annular rib 3 of the outer lens 
2, and the flat side of housing 4, and this part T serves as large dummy width of face, and can 
observe from the front-face side of the outer lens 2 joining weld flash and a cobwebbing 5 not 
only appear near a welding, but, as a result deterioration of exterior quality is cause, as show in 
drawing 4 . 

[0005] Moreover, as laser joining is indicated by JP,1 1-3481 32,A and it is shown in drawing 5 
While piling up and receiving the outer lens 2 and housing 4, setting in a fixture 9, positioning and 
pressurizing in the direction of superposition (the drawing Nakaya mark shows) a little Outputs, 
such as a visible laser beam, are suitably adjusted from the laser injection section 8, the annular 
rib 3 prepared in the tooth back of the outer lens 2 is irradiated from the front face of the outer 
lens 2, and the annular rib 3 is welded [ 4 ]. 

[0006] However, this laser joining originates in the path clearance in the receptacle fixture 9, and 
the outer lens 2 and/or housing 4 tend to carry out a location gap at the time of a set, and it has 
the technical problem that an activity is complicated and becomes troublesome as it is in order 
to obtain both fixed position with a sufficient precision for this reason. 
[0007] Then, this invention aims at offering the lighting fixture for cars which can ensure 
immobilization in housing of an outer lens under high positioning accuracy, without being 
accompanied by deterioration of exterior quality in spite of an easy joining activity. 
[0008] 

[Means for Solving the Problem] In order to attain the above mentioned object, invention of 
claim 1 While consisting of transparent thermoplastics material to a laser beam, an outer lens It 
is the lighting fixture for cars currently fixed as covers opening of said housing so that it may 
have two incomes with housing which consisted of thermoplastics material which has 
absorptivity to a laser beam and a LGT room may be formed. While said outer lens and housing 
carry out fitting of the protruding line section formed along with one of the periphery sections to 
the concave streak section formed along with the periphery section of another side It is 
characterized by fixing laser joining covering the perimeter between said protruding line section 
by the laser beam irradiated from said outer lens side, and said concave streak section. 
[0009] For this reason, in invention of claim 1, an outer lens and housing are mutually positioned 
by mutual fitting of the protruding line section and the concave streak section. And in the state 
of this positioning, also after an outer lens and housing have inclined somewhat, the condition 
that there is no location gap can be held, and the welding pressure at the time of laser joining 
can be held. 

[0010] The protruding line section consists of transparent thermoplastics material to a laser 
beam, when it consists of thermoplastics material which has absorptivity to a laser beam when 
formed in a housing side (in the case of the former) and is formed in an outer lens side (in the 
case of the latter). At this time, the concave streak section is formed in phase hand part 
material, and, in the case of the former, it is formed in an outer lens, and, in the case of the 
latter, is formed in housing. 

[001 1] And in the case of the former, laser joining is performed, when the laser beam irradiated 
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from an outer lens side penetrates the outer lens of a concave streak section formation part and 
reaches the protruding line section of housing. 

[0012] That is, the laser beam which reached the protruding line section is absorbed by the 
protruding line section, is changed into heat, and dissolves the exposure part of the protruding 
line section with this heat. This heat of dissolution is spread also to a concave streak section 
side, and dissolves the concave streak section similarly. A deer is carried out and the protruding 
line section and the concave streak section are joined by laser joining which the dissolution 
sections unite. 

[0013] Moreover, in the case of the latter, laser joining is performed, when the laser beam 
irradiated from an outer lens side penetrates the outer lens of a protruding line section formation 
part and reaches the concave streak section of housing. 

[0014] That is, the laser beam which reached the concave streak section is absorbed by the 
concave streak section, is changed into heat, and dissolves the exposure part of the concave 
streak section with this heat. This heat of dissolution is spread also to a protruding line section 
side, and dissolves the protruding line section similarly. A deer is carried out and the protruding 
line section and the concave streak section are joined by laser joining which the dissolution 
sections unite. 

[0015] By continuing and giving such laser joining to the perimeter of the protruding line section, 
as an outer lens covers opening of housing, it is fixed. 

[0016] Moreover, invention of claim 2 is a lighting fixture for cars according to claim 1, and it is 
characterized by forming either said protruding line section and the concave streak section in 
the flat side of said outer lens, and forming another side in the point of the annular rib formed 
along the periphery edge of said housing. 

[0017] For this reason, in invention of claim 2, since the annular rib was prepared only in the 
housing side and the protruding line section or the concave streak section set to that point as 
the object of laser joining was prepared, a joining side serves as a location close to the front 
face of an outer lens, and that part laser joining is easy and can carry out to high degree of 
accuracy. 

[0018] Moreover, without accompanying the application of pressure at the time of laser joining 
by any breakage on an outer lens, since it is formed in the flat side of an outer lens, greatly 
enough, it is stabilized and the protruding line section or the concave streak section set as the 
object of laser joining by the side of an outer lens can be given. 

[0019] Moreover, invention of claim 3 is a lighting fixture for cars according to claim 1 or 2, said 
protruding line section is formed in the cross section which has a bow point, and said concave 
streak section is characterized by having the bow pars basilaris ossis occipitalis which ****s in 
said bow point, and being formed. 

[0020] For this reason, in invention of claim 3, since fitting of the protruding line section and the 
concave streak section serves as contact of bow sides A laser beam will be irradiated by said 
bow side and can secure the large exposure range. By this laser joining The joining side where 
the laser beam of an outer lens and housing has reinforcement enough to the broad position to 
the devotion position irradiated by the side face of a bow side from the straight position 
irradiated by the crowning of said bow side can be formed. 
[0021] 

[Embodiment of the Invention] Hereafter, this invention is concretely explained based on the 
gestalt of operation. In addition, the member shown in drawing 4 - drawing 6 and the member 
which has the same function attach and explain the same sign. 

[0022] Drawing 1 shows the lighting fixture 1 for cars as the 1st operation gestalt of this 
invention. As opening of housing 4 is covered, this lighting fixture 1 for cars is being fixed, so 
that it may have two incomes with the housing 4 which consisted of opaque thermoplastics 
material and the LGT room 1 1 may be formed, while the outer lens 2 consists of transparent 
thermoplastics material. 

[0023] And with this operation gestalt, the outer lens 2 and housing 4 are being fixed by laser 
joining (joining side A) covering the perimeter between the protruding line sections 20 and the 
concave streak sections 21 by the laser beam 13 irradiated from the outer lens 2 side while they 
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carry out fitting of the protruding line section 20 formed along with the periphery section of 
housing 4 to the concave streak section 21 formed along with the periphery section of the outer 
lens 2. Signs 6 are [ the laser injection section and the sign 12 of a reflector and a sign 8 ] light 
source bulbs among drawing 1 . 

[0024] The outer lens 2 is a transparence lens and, specifically, is formed by transparent 
thermoplastics material, such as acrylic resin (PMMA) and polycarbonate resin (PC). 
[0025] Moreover, housing 4 consists of thermoplastics material which has absorptivity to a laser 
beam 1 3. There is thermoplastics material colored with the coloring agent which has absorptivity 
to a laser beam 1 3 as such thermoplastics material. The coloring agent at this time is carbon 
black, and the resin material in which resin material has compatibility with the resin material 
(PMMA, PC, etc.) of the outer lens 2 is chosen. As such resin material, there are ABS plastics, 
acrylonitrile ethylene propylene styrene resin (AES), acrylic styrene-acrylonitrile resin (AAS (or 
ASA)), styrene-acrylonitrile resin (AS), PC resin, and a polymer alloy, for example. A polymer 
alloy has PMMA or / ABS plastics, such as for example. PC/ABS plastics, PC/AAS resin, PC / 
polybutylene terephthalate (PBT) resin, and PC / polyethylene terephthalate (PET) resin, 
PMMA / AAS resin, PMMA / PBT resin, PM MA/PET, etc. 

[0026] Moreover, housing 4 can also make one or more sorts of additives of common use, such 
as the filler and antistatic agent which consist of inorganic [, such as the component except said, 
for example, glass, a silica talc, and a calcium carbonate, ], or the organic substance, and a 
weathering agent, contain in resin material. 

[0027] Moreover, the protruding line section 20 is formed in the point of the annular rib 3 formed 
along the periphery edge of housing 4, and the concave streak section 21 is formed in the flat 
rear face of the outer lens 2. The annular rib 3 covers the perimeter of the periphery edge of 
housing 4, and is formed in one by the same resin material, the concave streak section 21 is 
shown in drawing 2 (a) — as — for example, the aperture width T — the thickness of the 
annular rib 3, and abbreviation — it is 0.8-2.5 equivalentmm, and it has the bow pars basilaris 
ossis occipitalis whose depth H is 0.2-1 .5mm, and is formed, and the protruding line section 20 
has the bow point which ****s at the bow pars basilaris ossis occipitalis of the concave streak 
section 21, and is formed. 

[0028] Moreover, as for the inner surface of the housing 4 which forms the LGT room 1 1 , the 
whole is formed in the reflector 6 with this operation gestalt. That is, a reflector 6 is formed in 
the whole inner surface of the housing 4 including the annular rib 3 as shown in drawing 1 . 
[0029] Moreover, that in which a laser beam 1 3 has wavelength from which the permeability in 
the outer lens 2 becomes beyond a predetermined value is chosen suitably. As such a laser 
beam 13, there is semiconductor laser (wavelength of 808nm or 940nm). 

[0030] Furthermore, laser joining is performed by irradiating a laser beam 13 from the outer lens 
2 side, pressurizing the outer lens 2 and housing 4 to an asymptotic direction (an arrow head 
shows among drawing) mutually using a proper fixture (not shown), after setting where it carried 
out mutual fitting of the protruding line section 20 and the concave streak section 21 and the 
outer lens 2 and housing 4 are positioned mutually as shown in drawing 1 . As this laser joining 
fixes a lighting fixture 1 side, the laser injection section 8 is moved, or fixes the laser injection 
section 8 and moves the laser injection section 8 and a lighting fixture 1 to the pan to which a 
lighting fixture 1 side is moved by ******, respectively, it covers the perimeter of the protruding 
line section 20, and it is performed. It is suitably chosen by the periphery configuration of the 
outer lens 2 and housing 4 whether it is based on which [ these ] approach. 
[0031] In this laser joining, since the outer lens 2 consists of transparent thermoplastics 
material, the laser beam 1 3 irradiated from the outer lens 2 side penetrates the outer lens 2 of a 
concave streak section 21 formation part, and reaches the protruding line section 20 of housing 
4. Since the protruding line section 20 consists of opaque thermoplastics material containing the 
coloring agent which has absorptivity to a laser beam 13 like housing 4, the laser beam 13 which 
reached the protruding line section 20 is absorbed by the protruding line section 20, is changed 
into heat, and dissolves the exposure part of the protruding line section 20 with this heat. This 
heat of dissolution is spread also to the concave streak section 21 side, and dissolves the 
concave streak section 21 similarly. A deer is carried out, and the protruding line section 20 and 



JP-A-2003-1 23511 



Page 6 



the concave streak section 21 cover the perimeter of the protruding line section 20 by laser 
joining Coining side A) which those dissolution sections unite, and are joined, and as the outer 
lens 2 covers opening of housing 4, it is fixed by this junction. 

[0032] And in this laser joining, while the outer lens 2 and housing 4 are mutually positioned by 
mutual fitting of the protruding line section 20 and the concave streak section 21, also after the 
outer lens 2 and housing 4 have inclined somewhat ( drawing 2 (b)) f the condition that there is no 
location gap can be held, and the welding pressure at the time of laser joining (an arrow head 
shows the application-of-pressure direction among drawing 2 (b)) can be held in the state of this 
positioning, ( drawing 2 (c)). Thereby, laser joining can be performed certainly, without requiring 
the high-degree-of-accuracy control according to rank about positioning or control (power, 
diameter of condensing, etc.) of a laser beam 1 3. 

[0033] Thus, the constituted lighting fixture 1 for cars can ensure immobilization in the housing 4 
of the outer lens 2 under high positioning accuracy in spite of the easy joining activity which 
does not require the high-degree-of-accuracy control according to rank. 
[0034] Moreover, since the lighting fixture 1 for cars appears neither joining weld flash nor a 
cobwebbing to the joining side A of the outer lens 2 and housing 4, it does not have deterioration 
of the exterior quality resulting from these. 

[0035] Moreover, since the lighting fixture 1 for cars formed the joining side A in the mutual 
contact section of the protruding line section 20 formed along with each periphery section of 
housing 4 and the outer lens 2, and the concave streak section 21, it is not accompanied by the 
cutback of the scope of the inner surface of housing 4. 

[0036] Moreover, since the lighting fixture 1 for cars formed the annular rib 3 only in the housing 
4 side and formed the protruding line section 20 set to the point as the object of laser joining, 
the joining side A serves as a location close to the front face of the outer lens 2, and the part 
laser joining is easy for it, and can carry it out to high degree of accuracy. 
[0037] Moreover, without accompanying the application of pressure at the time of laser joining 
by any breakage on the outer lens 2, since it is formed in the flat side of the outer lens 2, greatly 
enough, it is stabilized and the concave streak section 21 set as the object of laser joining by 
the side of the outer lens 2 can be given. When the concave streak section 21 is temporarily 
formed in the point of the rib formed in the outer lens 2, awe of a crack and breakage has this 
rib by application of pressure at the time of laser joining. 

[0038] Thus, the lighting fixture 1 for cars can aim at improvement in a moldability that laser 
joining is easy and it can carry out to high degree of accuracy, and by being stabilized and being 
able to give greatly enough, the application of pressure at the time of laser joining. 
[0039] Moreover, since fitting of the protruding line section 20 and the concave streak section 
21 serves as contact of bow sides, the lighting fixture 1 for cars will be irradiated by said bow 
side, and a laser beam 13 can secure the large exposure range. For this reason, laser joining can 
form the joining side A where the laser beam 13 of the outer lens 2 and housing 4 has 
reinforcement enough to the broad position to the devotion position (refer to drawing 2 (c)) 
irradiated by the side face of a bow side from the straight position (refer to drawing 1 ) irradiated 
by the crowning of said bow side, and, thereby, the moldability has become what improved much 
more. 

[0040] Furthermore, since the lighting fixture 1 for cars can form a reflector 6 in the whole inner 
surface of the housing 4 including the annular rib 3 as shown in drawing 1 , it can constitute the 
whole inner surface of housing 4 as a measuring area which has a reflex function, and, thereby, 
can aim at amplification of the design degree of freedom at the time of a reflector design. 
[0041] Drawing 3 shows the lighting fixture 10 for cars as the 2nd operation gestalt of this 
invention. As for this lighting fixture 10 for cars, the protruding line section 20 is constituted like 
the lighting fixture 1 for cars which the point that it is formed in the outer lens 2 side, and the 
concave streak section 21 is formed in the housing 4 side is only different, and mentioned other 
configurations above. For this reason, the same component as the lighting fixture 1 for cars 
attaches the same sign, and omits that explanation. 

[0042] That is, in the lighting fixture 10 for cars, the protruding line section 20 is formed in the 
flat rear face of the outer lens 2, and the concave streak section 21 is formed in the point of the 
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annular rib 3 formed in housing 4. And the outer lens 2 is being fixed to housing 4 by laser joining 
(joining side B) covering the perimeter between the protruding line sections 20 and the concave 
streak sections 21 by the laser beam 13 irradiated from the outer lens 2 side where fitting of the 
protruding line section 20 is carried out to the concave streak section 21. The arrow head in 
drawing 3 shows the application-of-pressure direction at the time of laser joining. 
[0043] As shown in drawing 3 , laser joining at this time is performed, when the laser beam 13 
irradiated from the outer lens 2 side penetrates the outer lens 2 of the formation part of the 
protruding line section 20 and reaches the concave streak section 21 at the head of the annular 
rib 3. 

[0044] That is, the laser beam 13 which reached the concave streak section 21 is absorbed by 
the concave streak section 21, is changed into heat, and dissolves the exposure part of the 
concave streak section 21 with this heat. This heat of dissolution is spread also to the 
protruding line section 20 side, and dissolves the protruding line section 20 similarly. A deer is 
carried out and the protruding line section 20 and the concave streak section 21 are joined by 
laser joining Coining side B) which the dissolution sections unite. 

[0045] Thus, the constituted lighting fixture 10 for cars of doing so the same operation 
effectiveness as the lighting fixture 1 for cars mentioned above is natural. Since the annular rib 3 
was formed only in the housing 4 side and the concave streak section 21 set to the point as the 
object of laser joining was especially formed also in the lighting fixture 10 for cars, the joining 
side B serves as a location close to the front face of the outer lens 2, and the part laser joining 
is easy and can carry out to high degree of accuracy. 

[0046] moreover, with the operation gestalt mentioned above, although the reflector 6 was 
formed in the inner surface of housing 4, this invention is not limited to this and comes out not 
to mention what was constituted as a reflector of another object in which a reflector 6 is 
established in the LGT room 1 1 being included. 
[0047] 

[Effect of the Invention] According to this invention, the following effectiveness can be done so 
as explained to the detail above. 

[0048] That is, immobilization in housing of an outer lens can be ensured under high positioning 
accuracy, without according to invention of claim 1 , accompanying them by deterioration of 
exterior quality in spite of an easy joining activity, since an outer lens and housing were made to 
carry out laser welding of the mutual contact section of said protruding line section and concave 
streak section while they are mutually positioned by mutual fitting of the protruding line section 
and the concave streak section. 

[0049] Moreover, since according to invention of claim 2 the annular rib was prepared only in the 
housing side and the protruding line section or the concave streak section set to the point as 
the object of laser joining was prepared A joining side serves as a location close to the front 
face of an outer lens, and the part laser joining is easy. The protruding line section or the 
concave streak section set as the object of that it can carry out to high degree of accuracy and 
laser joining by the side of an outer lens In addition to the effect of the invention of claim 1, 
improvement in a moldability can be aimed at by the ability stabilizing and giving greatly enough, 
without accompanying the application of pressure at the time of laser joining by any breakage on 
an outer lens, since it is formed in the flat side of an outer lens. 

[0050] According to invention of claim 3, moreover, a laser beam Since the contact side of the 
bow sides of the protruding line section and the concave streak section will irradiate and the 
large exposure range can be secured, laser joining The joining side which has reinforcement 
enough to the broad position from the straight of an outer lens and housing to devotion can be 
formed, and, thereby, in addition to the effect of the invention of claims 1 or 2, much more 
improvement in a moldability can be aimed at. 



[Translation done.] 
* NOTICES * 



JP-A-2003-123511 



Page 8 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the lighting fixture for cars as the 1st operation gestalt of 
this invention. 

[Drawing 2] (a) shows a straight position, with the cross section of the important section of the 
lighting fixture for cars of drawing 1 , (b) shows the application-of-pressure condition in a 
devotion position, and (c) shows the laser joining condition in a devotion position with it. 
[Drawing 3] It is the cross section of the lighting fixture for cars as the 2nd operation gestalt of 
this invention. 

[Drawing 4] It is a cross section for explaining the technical problem of the conventional lighting 
fixture for cars. 

[Drawing 5] It is a cross section for explaining the technical problem of other conventional 
lighting fixtures for cars. 
[Description of Notations] 

1 Ten Lighting fixture for cars 

2 Outer Lens 

3 Annular Rib 

4 Housing 

1 1 LGT Room 
1 3 Laser Beam 

20 Protruding Line Section 

21 Concave Streak Section 

A, B Joining side (laser joining) 



[Translation done.] 
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[0 00 5] ttc, U— !f»»B. WBff 1 1-348 

i 3 2#&*(cpg^3tir*j0. H5Kij*TJ:9K:. r 



(2) " 4$H 2 0 0 3 - 1 2 3 5 1 1 

2 

«?$U>X2*Jj:C>'^'55->>^4?:**a^toti"CSB?fe 
A9fttc-fe9 HU {igi&©L-Tfift£fttW|S] 

6?i«©u— tf3te9©ffl**autwaEo. T>}£b>X 

2©WHtC»WWSH*y^3«:. T?*U'>X2©&ffi 

[0 00 6] £t3#. C©U— IfMPHtt. SRHfeRO 
F»g© * y r 5 >XJc4iH bTT "5 * U >X 2 *? <fc t>VS 

io fcB^f ^>^43&«-fe» n^tctiawnus<. C©fc 
[ o o o 7 ] -ec-c, c©»i«b. imma*«fPSiK:*> 

u>X©^-5^>^©@^*. !«{4S^fBffi©T-C 
[0 00 8] 

ttLxmwrmajmminmx-ni&zirizt&tc. 

lTJ,-,t, HgfBr>5^U>X*Jj:^'?^>^B. * 

©t ^-rn^-^©^is»i:?& o r jf^ 3 n/co^gp*ffe 
^©^gp(c« xmi$.2 ntcm^icm^ 3 -a- s t ^ 

CC. Htrl3T^^U>X»6M*t3n^b-if^cJ;^ 
Hf[fBfl^gP£HUf3ia^g|5i©ra©^iS4CM-S. U— 

30 (cj:o@S3n-c^-5c£^iS[<b-rSo 

[0 00 9] C©fc©if5j?«l©^BJ-CB, T^^l-> 
X*3 c fcO'^'?^>^B > O^SU£Ga^gP©tSSI«^J: 
0fflS^{4g^263n-2> o frbX. C<Dti.S&:ibVmx 
T ^ * U > X*i J; O*^ ^ > #<D&'J>M^ttWMX' 

t>. ag-rti©&i^JS4^Fr#. *^u--y i ^#B$ 
©flnBE^^«j#r#^,, 

[ooio] a^B> ^-?^>^ffliHc^gc3nsti^ 

(BTr^OW-^) B. U— y*&c2*UT&iRt*©*£8&oJ 
IS14^fliW-C#fiS3 n. T •? $ \y >X«PJic^3 n^*B 

40 ^ <«#©»£) b, u--y*{c*furaw^nJSH4 

fiS3n. BU^©^-BT'5^U>Xicjf$^34i > f^© 
tl^B^ ^ ^ic?f$)S;3 n€>= 
[0 0 1 1 ] -eUTM^©lS^KB. U— tf?§#B. T 
* > XffliJ*^ 6M»t Sti^l/- If ^^M^gB^^SPCi 

[0012] -r^c^^. ci*w«:s!iaiofc u-if*BO 
sMiJcc«jR3ti"c«i«:saft3n. comx-aggwrnm 

50 gi5te?r?§»B3-S^>o C©^P^BIH^ei5ffliJCcfe{E«3 



3 

i^sfts. 

[ 0 0 1 3 ] «#©«te«:tt. U— !f»*tt. r 
■5 # U- > Xfl«#> 6 $ ft & U - if # **0&S5JI5JiS3Ma 
©T •> £ U >X=SrSia OtA'jy> ^©Dfl^gCtCfiMt- 
SC tfCfcOtfftft^. 

[0014] "T^ft^. IH^SP(CiiJ^U?cU— tf*«C3 
£;g|UciJMX3ftT?l!Ue^&3ft. C©^-CDfl^gP©M*t 

ft, atk&zmmitmMz-eZo o*>ot. a^tm 

^3ft&„ 

[ 0 0 1 5 ] T0£ U>XW. £©<£ tf?§«* 

igpgp^a 5 J; 5 (c l r @S3 ft 
[0016] Sfc. f»3jt>I 2 ©fPJJtt. ft*^ 1 (ClEiS 
©*:Mffl*T*-c$>o-c. iiutSO^fc^lH]^©^ 
ft#>— Huiar -j> £ u >x©^ffi®tcff^3 ftr *j 

0, flWtt. B«§2^9^>^©Wailt^&^T^&3 20 

ft-ssttt y ^©asJM&ecj&ss ft-co-s c i -r 

[0 0 17] C©fc*gf^2©^-CW. t\*>*?l*9 
«Kc©*atKy ^tKtft. -e©5fe^SP«: u— tf^«© 

#7^#U>X©Stffl(c&jfil/;fc{ig£&9. ^©#u 
[0018] ife. 7"3*U>XM©U--!fitP&©$tf* 

ctffM;3ft£©r. u-if?g*ffi5f©ftiffi^7"i»^b>x 30 
©f5fe5s©«**{*5 Cift<, < fr~?%mLX 

[0019] gfc. fM?Jjt3©f£BJ«. 3»jfc5il *fct4 
^£WT£#r®K7fcJ&3ftT:te9. flMiBKH&SM*. BU 
£C ITS. 

[0020] c<Dtctbn$<m3 (Dmn-cit. a^gpita 

BtifBrtttafcMWaft-SciiCJ&o-CjAi^WISH^ffi 40 

>x*5<fc^^-)^>^©. if^*5^ie?tftffi©]ia5 
(cms* s ft -s bsz:^^^ 6 ^ffiffi©ffiw icmm 3 ft s « 
-c©itijA<< >^^tc*f u r * w-r s?g* 

[0 0 2 1 ] 

S. 50 
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[ 0 0 2 2 ] H 1 12. #*9!©# 1 ^Jfeff^i LT©:* 
Mffl*m 1 C©*SfflffAl», t^^U>X 

T*TSl 1 £ii^£J:MC^^>^4©RJC!8l5 i &S 
5 J: -5 tC l/"C@5g3 ftTl^„ 

[0 0 2 3 ] ^l<T#jgSS^rtt. T^£U>X2*5 
«fc!^^^ix>^4«. J^? >>> ? 4<D9\-mdMCiQ~3-a& 
$3ftfc£i^S|52 0*. T^^^XZC^Wo 
TffM3ft/dH^2 HCl&£3-t±££ftK:. 7"?*U 
>X2M*»6M*f3ft£U — tf*l 3tcJ:^,ia*SP2 0 
<LGa^SP2 1 t©Fa©^^M€>U-— (?§#H 
A) fC<t0@^3ftTC^o 0 1*. #^6»S*tffl. 
^8WU-1f*tmSP. ##1 2tt»^^t«S. 

[0 02 4] *#fi<JJCtt t 7"}£U>X2«. 111/1/ 

>xr*o. T9V)i>mm (pmma) y*7-#* 
-nsti(pc) tf ©aw<t«iT>iaBtt«iiBt*t^ia3 ft 

[0 02 5] i/c. ^^>^4tt. U— tf?t 1 3CC*f 
^ £ l/T «. — tf * 1 3 tC*f UT® 

«3. Wfl§W«. T^*U>X2©«fllW (PMMA. P 

cm) i©ffi*tt©**«fli*** s aK'?s^*. ^©.fc^ 

jU.i?-U>^Ufb>-XfU>8}JI(AES) , r 

^ y ;u • a- h • x^u>#JJj§ (AA S (* 
/cwasa) ) . 79 yn-h yju • X?-U>^fll (A 
S) . PC8MI. fci^'^-rnma. 
-ra-fB, ^^.«PC/ABS^i. PC/AASi 
18. PC/!i<yX^l<>f-W7^U-h (PBT)8i 
fll, PC/sJ<yx^U>f-U7^U-h (PET)<ISfli 
*4l,>liPMMA/ABSi^ PMMA/ A A S 
«JI8. PMMA/PBW, PMMA/PET^JJi^ 

[0 02 6] S/c. ^^-^>^4«. bJIBW?!-©^. 

ss«j^©«ffl©^ftn%© i my.±*®mttwc^m2& 

[0 02 7 ] */c. Q^gP2 0W. ^■?^>^4©^ia 
MtSRCCjQ o r ItmZ ti2>mW)73 ©^§P(Cff^3 ft 

-c*jD. n*. r«J»* u>X2©¥fflSffifc0 

fiS3ft-CC»S„ Bitty X3tt. ^•5^>^4©^-^§P 

©^ig|KM-,r|5l— ^8^^— fttc^3ftS. Dfl^SP 

2i», 02 (a) (c^-r<i;^(c. wzimnrnTAm 

i£0 X3©J13 tlg|Sl^©0. 8~2. 5mmt, ^3 
H*50. 2~1. 5 mm©?gAJgSP ; & : fi'l'-C0JS;3ft. 
a^SP2 0 tt. Gfl^SP2 1 ©SfftJSgBtCfflCS-rS^ft5t 



(4) 
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[0028] £tc ^mmnm-cu, tim i i *mm? 
$y ^3^$j*/c^'5> ; >^4©rtacD^i*^jf^5n 

[002 9]*/c U— !f#13tt. 7>5f U>X2rt 
©j§j&*#B>r;£fiItl± £ & £ J: 5 Ufag&mt* &©# 
mMmtRZhZ. C©<fc5ftU-if:)fel 3ilt> 

(iSSOSnm, *fcB9 4 0nm) « 10 

[00 30] 3 U— if»»tt. 01«C7jVr<fc5 

(c o^gu2 0iia^gP2 l^tas^s-a-TT^f u 

>X2 i/>^$/>i/4*ffiS{Cfi[B^L/ct^-Ci2 

U>X2fe<t:J>v^iP>^4?rtBSfcifijfi^rSj 
^EPf^-T) NWEl/ T"5f U>X2M*»6U 

-Ifjfcl 3 4MW-rsct{cj;otft>ns. C©U-— !f 

^S^BU-ifWHigPS^SSL-C^ *TJ|lffi 20 

^nm^^-cmh z-szxhcl-c. q^sp 2 0 ©£^ 

-t;^U>X2*>J:O*^0^>^4©nm^iCj:i3 > M 

[ 0 0 3 1 ] c©u-if?§«icte^-r«. T^2b>X 

-)$b>X2ffllj75P6MW3tlSU— tfftl 3B, El^SP 
2 17fc)$a$<i©T^£ l/>X2^SiiL/tn^y>f4 

©ci&»2occsb*t*. a^gP2o«. ^>?^>^4 30 

O^Si52 0(CiiJjgb/c^-if*l 3«. dh^gP2 0 

(c®nx$nr^(c^sn« c©^-c£b^SP2 o©M*f 
auti**»stt4. cojgjwiw*. ia^gP2 i««:t>£ 

^£P2 0 i(H^§P2 1 W. *:<D®mtm±ifi$&n'fZ> U 
— !ffi§*f (SfIA) (C«fc«3Ci^SP2 OOiSKlot 

^©PfjPgtfSr&S J;-5K:UT@5£3*i-5„ 40 
[0 0 3 2] *LTC©U— »f*««:*5l»rB. T>5# 
U>X2*J<fcD t >'N^i?>^4*s. a^SP2 0 iia^§P2 
l©tBaK^Cc<J;0+lS(c{4g^3n4i^c. c© 
fidKfc*tt»-Ctt. T t 5^U>X2*jJ:iy t ^>i;i?>d/4 

©^^H»t»?t«JK (02 (b) ) r*>. fifg-rn©^^ 

!f8#ll#©»lE2J (02 

(b) «t>. snE^^^En-c^T) (02 

(c) ). cn&cj:D. ffiBBi«>*>U — tfftl 3<Dmm 



[0 03 3] C©«fc^tCL/-C^3n/cmMM!*T*l 

. m{kw&:#>mm.<D-Txmm<<c'i7 s c t #r s a . 

[0 03 4] miBPfttTJl 1 »> 7^fl/>X2i 

^•?i?>^4©^*ffiAtc > «JH-»<y^>*gi**^WT 

5Ci^l,>Ot, c4a6K*aH-r4^±©D a n«©® 
[0 0 3 5 ] mi33ffl*TJU«. 'V>5?>* 44».fc 

o'r -? £ u > x 2 ©&^«»k» o r j&s s n/cdh^gp 

2 0*<i:VW3k&2 1 ©tlS^SPic?g#fflA*ff^-r 
l-fc©^ ^^>^4©ftffl©W$tlffiB©8i 

[0 0 3 6 ] $WW1B, ^"5y>^4«K 

(Dfrmx. y X3 *Kwr. ^-©^spcc v—ymmott 

^£&&i£b*gfl2 0£i9W/£©t:\ ?g#fflA# 5 T02U 
>X2©*®CcSiSL//c{aSi%D. -t©#U— !f»* 

[0037] -e©±. r-5^u>X2fflij©i — ■*??&«© 

>Ft^i^-Sia^SP2 1 T^£l^>X2©¥ififfi{C0 
)&3*1-*>©T?. U-1f^B#©»lffi*ST'i>*U>X2© 

{sj^©iH»£# oci%<, < LTtt 

2tc^3n^c;xcD5fe^wcjf$j!S3n4^«. teu 

[0038] c ©<t 3 icmmmftM 1 «. u - if 

^#B#©Jjn)I?:^A* < A^Sbtft^TS Ci* 
•C*-5CifCj;0. ^^©IfiJ^^H-SCi^rt^. 

[0039]*fc, 1 «. £j^§P2 0 iDfl^ 

SP2 l©6K^*^ftffll5l±©^i^4CD-C. U— !f* 

1 3 «BtflB^ftBfCM*f3 tl4 C i fC/«c rtS^MW® 
ffl*5t«-r-5Ci^-C#-5 0 C©/cfeU-1f?§#W. T 
^d? b>X2*Jj:0'>'N>i;^>^4© > !f7tl 3^hIF 

iB?tftffi©ii8P«cj^itsnsies^ *»6 

®ftffi©fflWcMW3n^ffl®^ (02 (c) #M) 

* -c©*ij£i^f$tc*t ur^^fi^w-r -5?§#aA * 
/c4>©t^co-ri^„ 

[0 040 ] $ e.tc^ mwffl*m 1 »> 01 tcm-r «fc 5 

CC. jSWS 6 ^ . iSt«>JX3*^J6/c^'5^>^4©rt 

[0041] §3B, *§$w(Dm2nmmtis~z<Dm 

MfflWft 1 0 £SVr„ c©*Wffl*TJft 1 0 «. OI&SP2 

0 * is > x 2 ffljcc^s nr*s 0 . Ga^ep 2 1 & 



7 

[0 04 2] ■*-&*>*. mwfflwm o-cb. o*sp2 
o*3T , i'^u>X2© i paRBfcff$f!X3n-cfc i 3. 

^gP20£is^P2 i«cK^s-»yttt«rr. r^£u> 

X2ffl"J*^M*t3n-SU-1f^;l 3tcJ:^£b^gP2 0 t 10 

(Cj;D^'?^>^4tc@S$tirc^„ 03t£©^EP 

[0 04 3] C©i#<DU-if?§#«. 0 3fc^-r<J:5 
(C. 7?2U>X2ffliJ*>>6J8»t;*n&U-- !f#l 3*l£h 

^gp 2 o «DffMgpfe©T •> # u > x 2 ^lautgtt >; 
x 3 ©^©m^sp 2 i tcsua-r iccj;o tf 

[0 04 4] -r&frfc. HCfiJgU/cU — tfft 

1 3BIH*»2 ltdRjRSnTrrRtcSEglSn. CC^H-C 20 
Dfl^g|52 l©J8Wgflft£^8?3-tf&. Jl©?§^«db^ 

g^2 offlijtc^gjs^n. ci*W2 0*iaia«:iswsi± 

S. t^U-C. C^fe»2 0ilH*aiJ2 IB. ^©i§8?SP 

So 

[0 045] C ©<fc 5 tCffiJ&Z n/c^MfflW* 1 0 B, 

Mis ufc*nffl*TA i twmoftmmm*%$?z> zt\% 

if««©»*ttt-5ia*ap2 i *fa:wA:©"c. saffiB 30 
jj5r^^u>x2©*ffi(c^iaL-fc{4gi^^. -e©# 

[0 046]$fc, tir&Oft3tM3HB'?f2. * 

S-rS4>©"C%< > J5*tBB6£*TSl n*3«:is:we>n& 
SWfc© y 7 V 9 % £ L TffifcUtc i><D fc^tf ©B^fifo© 
Ct-C$>Z>. 
[0 04 7] 

[0048] -r&*>*3. w*ii©»w«:«fcntf. t«> 
is*a$£iasai5©ffiE»e£K: 
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[0 04 9] l»*312©^fcJ:tiB > 

H#sy £ U > XflWRffiK JK8 b fcMi ft 0 . *©# 

*J <fc O'T -5 2 U > XflW© U - tf ^#©*f^ <t ft 6 Q£SP 
fcS^BCg^B. 7"?* U>X©¥ffiffitC^fiS§*l4 
©-C. u-if^#B$©SnE^r , i'^u->X©f5i^©tB« 

B. a^gpiia^§|5©«fflffilal±©S«ffl^M*fStiS 
ciKfto n£i>JS8tf6B£i8#T s e i v-cz s© 

£#> &««* T?©«IEt>sSIWe*f hXjtftm&ZM-f £ 

B2©^W©Sft*tCjP^-C. fiSJfJtt©— 1©IS)±?:S5 

[affl©fB#^Siaj] 

[0 1 ] *«b«©^ i mmmmt u-commmnMom 
[@2] ^1 ©wffl*m©aa5©fTffl^0"c. 

( a ) tem±Li£$$*m L-> ( b ) Bffi®^^r©»n)£1^ 

Mmu ( c ) »ffl«»»-r© is-ymmtmz^ 

To 

[03] **M©»2lQW&flli LT©^Mffl*T*©»r 
[04] fiesl5©m^ffltt'*©«S ; S:^t-S/cA©»rffi 
[05] ^©fte©mMffl*m©SS?rl^BJT€./c&© 
[W-^©^] 

i , io mmmftM: 

2 T9^U>X 

3 WJ^ 

4 /^v^y 
1 1 

1 3 U-tfft 

2 o a^gp 

2 1 Dfl^SP 

a, b ®mm (u— !f?§#) 



(6) 



«fRJ 2 0 0 3 - 1 2 3 5 1 1 



[0 1] 



IH2] 




13: 

2i:EJ&& 



(a) 
2 21 



* K *1 OA 




(b) 




(c) 




[03] 



10 



20 



\ 




21 



13 
20 

s v s s £s s s s s v s Cv 
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[04] 





(51) Int. CI. 7 t$£IJ!B-5t 
F 2 1 Y 101:00 



F I 

F 2 1 Q 1/00 
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